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(57) Abstract 

Purine derivatives represented by general formula (I) or salts thereof, useful as the active ingredient of medicines such as antasthmatic, 
wherein R 1 represents C, -C 4 alkyl or difluoromethyl; R 2 represents tetrahydrofuranyl, C t -C 7 alkyl, etc.; X represents hydrogen, 
halogeno or nitro; and A represents a group represented by general formula (II) or (III), wherein R J represents hydrogen, halogeno, etc.; 
and R 4 and R 5 represent each hydrogen, halogeno, Cj -C A alkyl, C, -C 4 alkoxy, etc. 
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£fc5. 0 P D Ell i 5 c AMPO^*S:Wl|| U"C, cAMP©gMl| 

pvEmmm^tt^_zm-L^m-£<>x\,^z> 0 stz, a^, 5»PDE7^y 

if-TA (pdei, II, in, iv, v) &W&2ti* *tib<Dft&&}tem.m&1{;ifi 

i'i^/foXtfc (Adv. Second Messenger Phosphoprotein Res. , 22, 1(1988); 
Trends Pharm. , Sci. , 11, 150(1990) ) 0 
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512(1991))„ PDE IV fc#»«JJicatFf^ffl«:*i-5^*i:UT, 0d*.tf, # 
MBg5 0-1 5 7 3 6 0%r2tmz.nm<Vlt&® (p^7^) ^*Pfb*V0^ 0 
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pde iv \mmnt vxttm*<Dik&M&%it>tix\,^ztf (fj^ii, #^¥4 

"2 5 3 9 4 5 ftm^ 6-504782 7-5 0 4 4 4 

2 <&*3p 8-501318 *^«, -5 0 0 3 7 6 ^#(i|S 

M<D{t&Mtlt*) s t't^llffl $ tl 5 t |±I o Tfc P) f , PDE IV 

5 * c7)^itffi <P m §:tl:«)5 0 
i-ftfc>*>, .#3S9!ti:, TIE— ^ ( I ) : 
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C 2 ~C 7 ©7;^-/H, fc'v^n [2, 2, 1] ^:7°h-2-^g, XJ* 



R 4 




^7/^7 5/I^L ; R 4 25:^R 5 (±, tfh^fimiHZ^ TkmW^ /nd 

c 4 ©7/H/u7>;/s, tfnui;^ ^tu;i ( c 2 ~c 8 <dv?tvl^ 

^^S> Xli-Y- (CH 2 ) n -B {Yf±-0-, -S-, -NHCO-; 

xtt-N (r 6 ) - (R'lifrm^xtec ^c^T/^jvm&m-t) s^u- 

fcfcU X^Tk^Jl^-^^-rm^, R^fiR^VN^^mi-Y- (GH 2 ) 
-B {Y{*-0-. -S-. -NHCO-; Xte-N (R 6 ) - ( R 6 teTkfff 
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(i) Y#-0-, -S-, Xl±-NHCO-&m-rWt&{a^ nliO~4CDg 

(ii) Y^-N (R 6 ) -Sr*i-#^^I4 % n fi 1 ~ 4 <DS3££r^ U Bt±«[3jf 
^©N-^-VK^ Xf«*Lfc©*?n<t&2£L< tt*ftb©*«fq4fo&!itlfei- 
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.7/^;i/7$/S^&9 ; R 4 S.t^R 5 cc>— ^-^tK^^-, ^n^jgr^ c,~ 
C 4 ©7/i/*/VS, C,~C 4 05T/W==3f 7^ /S, C 1 ~C 4 ©7/^;l/7 

t'nD^I, t/^'J/S, 3U2C 2 ~C 8 tf>v?7Vv3r/VT 5 >S 
T?*>t), ftH^^-Y- (CH 2 ) „-B (YJi-O-, -S-, -NHCO-. 
XI4-N (R 6 ) - (R e li**JS J ?-Xi4C 1 ~C 4 <7>7'/W^yuS«r*-r) "CfciJ, 
n # 0 - 4 cDgfgrCfc 9 , B &*tl*:th&W&m$:& UT^t t> J; » 

R 1 ^C 1 ~C 4 ^)T^dr/US-C*fo'9 , R^fh7tKn77-^ C,~C 6 
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CDv^T/I^/VT $ yS-Cfc!) N R 5 #-Y- (CH 2 ) n -B (Y{±-0~, -S 
Xli-NHCO-t'*^ n^l~4©i|[tfcl B /^M&S^W it V> 

R 1 & C i ~ C 3 <D T iV^rjvm X«$><9^ R 2 # C 3 ~ C 8 <Z» n T /V-*r/um T* $b K> , 



R 4 




/ 



R 4 ^C 1 ~C 3 ©7;l'^S, C j~C 3^7;^ ^;>S, C,~C 3 (D7;i'dr;i/ 
yS-Cfo»9 ; R 5 *s-Y- (CH 2 ) n -B ( Yj&S - o -T?fe 9 x n#l~4 
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vi/nmfc, -tots, swN-t^i/Kft, MVfd^tLfero^^&t/^ix 
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~C 7 C7^-/l'I v 't->^n [2, 2, 1] ^7 P F-2-^;H, XI±C 3 

t'DU^/H, yi,. c 2 ~c 8 ©^7;^7 ? xtt- 

Y- (CH 2 ) n -B {Yte-O-, -S-, -NHCO-, XIJ-NR 6 - (R 
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TIEO-flS^ (B) : 
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h7t KP77-/WS, C ,~C 7 ©7/l'^l'S, C,~C 7 ©/np7/1<^SC 2 

S, fn!)v?=/WS, t/^ll/S, C 2 -C 8 ©^7/^7 5/ I N XHt- 
Y- (CH 2 ) n -B {Yii-O-, -S-, -NHCO-, Xte-N (R 6 ) 
- (R 6 «i7k^J^ J F-X{iC ,~C 4 ©7/i'^i/£Sr*t) U nliO~4©S 
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Ci©7/u*;>S, C i~C 3 <ZVM3 TA-^/V-g, C 3 ~C 8 <7)v'^a7/l'^i-C 
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-/n^yfy^D^S, n-^vUg, ^y^^S. sec-^/Pg, 

t-^^/umm). xi-t^y/u^-n y^g^u l< \±c^c 4 <dtjv 

(y^A-g, ^^/i^S> n-^nfcVi^ -f y^a t°A-g, n— i/fyug, <f y 
C tV^Ss 1.1- ^ f-tyfu H'JU^ n - — ^^>/VS, 1 - ^ =f~ )V^<^ jV 

g, 3 - y ^/i^o-^ywg. 4 -y ^vw<^/wg N i, 

l-^yf/^^S, 2, 2 -v>y ^/u^/i-g. 3, 3 -is* ^vw^/ug, 

1, 2-^y^U^^-/^ 1, 3 -v?y ^/U^^vPg N 1, 2, 2 - hyyf;^ 
n fcVwg, ^y°^-/WS, 5 -y ^/W^-y/l^g, 2, 2 -v?y ^/^yf 
3, S-^^^l^Of^S, 4, l, 2-i/*=?;\ss< 

^fvUg, 1 , 2 -it* ^/l^^A-g, 1 , 4 - v>y ^/u^^/u^ 1,2,3 
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t'^S, 3-^noyf/i,l, 5-ynu^;/^,pg/6-y nn^=^>,Ug % 
^7;utn^;i/I, hy 7/^0^^!^^, c 2 ~C 7 ©7;^=;i/I ( f 
^/ug, 7U;VS v 2 -/o^;i/S, ^y^n^^ybg, 3 -7r-^l, 4 
-^>f-/H, 5 -^*±-sumt££). t'v-^n [2, 2, 1 ] h - 2 
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n - y sec - yf/ug, t - zff-^mtj: if) N c , - c 4 cs> 

T*sm. n-7 p ct>7^7S < ^yyo^^/S, T'f^^Mil 
XttC 2 ~C 8 Oittfl!(^L< Ji^tt«l<O^T/u#/vr 5 /S (;^f/U7^/i, 
^f;P7;7l, i?^n f ^75 y fi^-^f ;U7 ^ / »f ) L, & £ L 

XllC 1 ~C 4 (DliiL<iiMi7/i'3df-/S^L, £bte£f£L 
<tt v *3HJS^_ Cj~Cj©7/v^S 4 C,^C s ©7^3^'>i;SrSt^ 
±E**K r 4 , R 5 fi^tL^tLM^L-c, c^c 
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if), C 1 ~C- 4 Oi£^L< li^i©7/^dr->i N^v-S, -i'y^P/if 
71 (p^/I^T n-^P fcVUT 5 /g, -f V^n fc°/>T 

^t^i^), fny^s, ^-/u*i//g, c 2 ~c 8 ©sitt<tt, 
/t^r^yg, ^f^7tyM), X(i-Y- (ch 2 ) „-b {yi* -o-, 

-S-. -NHCO-, Xte-N (R 6 ) - XR s te*mJW^JU*C 4 <DWL 

g. y^^L-S, sec-^fvUg, t-:7*^vuS^) & 

* L< lt-0-%m-t 0 n {iO~4<75Kf££^U L< fil~3<DS^£ 

^g, ^^m, n-^nt>s, ^y/n^s, n-^fM^y^ 

g N sec-:/^vUg % t-y^-yUS^) % C,~C 4 ©An7/U^I (ynnpT^ 

/Ug, ^n^yf/i/i, v>y n n^fvl'g, 1 - y n nai^/i^g, 

5vUg, > 

y7/^n^^s), c l ~c 4 <Dw:my.nfti&m<DT;u=i*i/m (y h^g, 
*>m (hy7/utny hJf->s, ^y^nyh^^ 2, 2, 2-m;7/p 

t Kn ^/UTtf^v'g, C,~C 4 c07y^S (*/i^/i'g, T1?5Vwg N 

/Pt^^I^), C 2 ~C 4 (D7/V3^->*^=/Ui (y jj;Vi$^)V 

WW^yi, ^* y^p tVKT? yi, y^/ur $ ylf), St^c 2 ~c 6 
^iS^fi^^co^T/u^^T^ yi (-yy^7?yl, i?xf;i,75yi 
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t^yy/vs, hvryv^m. r h7/U/i'S, ^-^yy/ug. -ry^if- 
y y /i^m. fr/y ^yfryy /vg, t° n y ^/ug t° y t° y 

^•^-^s, t-^^/i'S; t'Uv^i, h!i7v?n/n % tr^y^x, 

^/y/H, -r^Ky/i-s, ^yy/^ t7f y-^s, ^tyy^/n^ 

-r^yyy/i^ t^yy^g. t°y-^n, t°y ^-/i^ t 0 7-7-^s, 
e y 5 ^=./i^s % h y r v^-zwS. t°^< y -^/ps, t°-< qrA-* y ^ y 

^*y/I, t^^v^/i^ ^yx^?^yy/ui$F,t^t<ii 
. fcf.y -;;n, t°y ^-/ug, v>-^g v t°y 5 ^-/vs, h y r^-^i, 
t°-<y v^g, t'^yv/yg, ^/w* y — y /^g x ^*y/s, tv^s^/i" 

R\ R^CfcVN-C, £F£L<li, R 4 (i7k^^ N ^o/r^Jj§HS C,~C 4 0 
T/l^/kg N C 1 ~C 4 <DT/u=idfv'S> C^C^T/^T^/SXIiC^ 

C 1 ~C 3 ©7/W3=3rv'S > C^CaCOT/P^/^T? 7i^U R 5 (±-Y- (C 
H 2 ) n -B (Y, n, RVB\-zmz.j£mLfzt&<QXJbZ>) £ 3E-f 0 . 

H 2 ) n -B£3t-tV ~04§£\ Yfi-O-, -S-, -NHCO-, X«-N 
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(r 6 ) - (R 6 te*mm^-xi*c 1 ~c 4 <DT;uir/um*m-f) (d y 

^XiSr^U (ii) Y#-N (R 6 ) -*m-tWr&^^ n 1 ~ 4 <£>g£fc£^ 
±12-^ (I) R 4 X«R 5 ^ -Y- (CH 2 ) n -B 

fvt-g, n-P r (i/zl^r/l^n H°jum^mir 0 
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Wfom2 : 5-T5/-4- (3 -v"^ n^>^/u^-#«>- 4 h^v~<^v? 
^T$y) -2-^nn-6-^f*t: t !J?v?yo^ 

2-^nn-4- ( 3 - n ^sf-AsOr* »>- 4 _ ^ > ^ri^O-^/w) -5 
-=hn- 6 -^f/H;'y.?^2. 0 g^f F7 t Kn7 7 >l 4m 1 
U ^ 1 4 m 1 $r*P^7tm, IifIIT7^-=^;U 1. 
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^ 1 . 6 5 g £#/c 0 

1 H — NMR (CDCI3) 5ppm: 1.57-1.66 (m, 2H), 1.7 8- 
1.9 7 (m, 6H), 2.3 1'(s, 3H), 2.9 0 (bs, 2H), 3.8 3 (s, 
3H), 4.54 (d, 2H, J = 5.4Hz), 4.71-4.77 (m, 1 H), 5. 
30 (bs, 1H), 6.7 9 - 6.9 3 (m, 3 H) 

MW.&\3 : 2-t na-9 - [( 3 vO^jVyfrlci/- 4 h*c*» 

Vv?/U ] -6, 8 -v^^/UT'y. (I-2©f^#iNo.l3 1) 

5-T57-4- (3 -is? wOf-fr***/- 4 h =*r -2 
-^ncr-6-^^-/l-t 0 y S^2 0. 0 g \Z.*Jl> V V xf^8 . 9 g, & 

xf;V=8 0:2 0) {wTttSiU m&Dit&m 1 8 . 9 g &'&± a 
1 H — NMR (CDC1 3 ) 6ppm: 1.59-1.63 (m, 2H), 1.76- 
1.9 0 (m, 6H), 2. 58 (s, 3H), 2.80 (s, 3H), 3.81 (s, 
3H), 4.6 4-4.6 8 (m, 1H), 5.28 (s, 2H), 6.70 ( d d , 
1H, J = 8.2, 2.0Hz), 6.78 (d, 1 H, J=8.2Hz), 6.88 (d, 
1H, J = 2.0 Hz) 

: 9- [(3-->^n^>^/^^v'-4-^ h*iS) <<>-J/V ] -6, 
8-v^5vU-2- [3- (4-t°y^;U) tVWt^i/] 7"y 
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-2©jb^iNo. 10 0) 

4-fU 9.91 g 4r-f h7t h'P77>5 6'0m 1 d?§ 

7>U 6 0%*Sf^ ^A8. 7 2 "g4r*nx. % 5^fBJgt«iLfc» 2 

-^nn-9- [ (3 v^^^JUj-^is- 4-J h^rvO -ti^/V ] - 

6, 8-i?*^/U7V >59.10 g&^*-fo;bq*.fcSt 2^»^il^Lfc„ 

U mm<D{t^6 8. 1 9. g Sr^fc 

1 H — NMR (CDC1 3 ) 6ppm: 1.54-1.81 (m, 8H), 2.15- 
2.22 (m, 2H), 2.8 6 (t, 2 H, J = 6.9Hz), 3.80 (s, 3H), 
4.43 (t, 2H, J = 6.9Hz), 4.6 2-4.6 4 (m, 1H), 5.23 (s, 
2H), 6.6 7-6.7 9 (m, 3H), 7. 1 6 (d, 2H, J =6. 7 Hz), 8. 
4 8 (d, 2H, J = 6. 7 Hz) 

: 4 - [[9- a^V^/V^-df 4 - ^ h=¥i^) ^^^] 

-6, 8 -Vt^-jV-fV >] - 2 --f/t-- 3 -^-=^->^n fcVW] fcfi)v>> N — 
^-dr->K<50^ (^-2<75-fb^No. 1 2 0) 

9- [(3 n^^f/ut^v'- 4 hdrv') ^<^/U] -6, 8-v? 

^^vu-2- [3- (4-t°y v 5 ^) ^dTK^v-] 7°y >-3 g £^^1^3 

Om Uc^#p £i2:fc|&, TRfTt'tMMP P (yjr*i/#J* ^- / ;T3^>:7 
* U— h 6*^) 3. 8 5 g £5^©7k3 Om 1 <b<O£3}0;t7t@L 

^j&t 3 i%n]t^ b^to t l c {z.xwM<Dm<k*-mm x^tJk, tmtfk-c 5 %m 
mi- h v v j*7kmmiz&gj&fr&mzx 1 b#ib!«#u aitmsMMP p 

z.in&M&mffivtz 0 nbtitcmm&i/v %'?'i'*r : 7j*?v-? v^jy^~ 
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: * * /-/U= 9 0:10) [CtfiL^ ftfeiltft^ftftTHF- 

— ^a^siss u mm<D{t^-m 2. 2 2 g 

'H-NMR (CDCI3) fippm: 1.56-1.81 (m, 8H),.2.10- 
2.19 (m, 2H), 2.5 1 (s, 3H), 2.75 (s, 3H), 2.85-2. 
90 (m, 2H), 3.81 (s, 3H), 4.40-4.44 (m, 2H), 4.6 
3-4.64 (m, 1H), 5.24 (s, 2H), 6.6 5-6.7 9 (m, 3H), 
7.14 (d, 2H, J = 6.7 Hz), 8.13 (d, 2 H, J = 6.7Hz). 

*Jfe^iJ6 : 2-^np-9 - [( 3 - is? n ^l^/l^^S/— 4 - h=¥*» -< 
V^/U] -6-^f;U7^7'y^^ (*-20ft^*No.l3 6)' 

9- [(3 -v-^ ^>v?/U] -2, 6-v> 

^onyi)y8.07 g ^tt" h7t Kn77^80ml fc:$&)&»U ykmiZXtfiip 

3tfc<0{k&to7. 8 1 g£#7t 0 

^Jfi0«j7 : 9- [(3 -->^ D^O-^/P^-dri/- 4 ^y^/u ] -6 

(3 y ^i^yi^ ?vwr^v) 7'J^ (*-2 

©ft^No. 7 9) 

3 - "hTy /U4. 4 1 g £N, N-^f/>*M7U'10 

OmU^U 6 0 %7R^ft t MJ !) A 1 . 6 0 g ^D^l, ^i&-C3 0#|^Jf 
WLtz 0 2-Z nn-9- [( 3 - n ^yf/^v/- 4 - * Y 
VVU] - 6 - y< 5=vWT $y^y>-7.76g £4>irf O*0x.7tm. 8 5 t^C 2 B#. 

m.&f» HffrljyJxtru-* tt^iL, *e©fc£-*3". 2 3 g 
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H»!l8 
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*— 2 




H Me 



Jb^&No X R1 R2 R3 R4 R5 ggjg 

1 H Me >0 H <*>Q 

2 H ' Me H "°'^Q H 



mp 138-140 



4 Br M e Me H ""fj^Qj H mp 185-186 

5 H Me H "^O^Q»'° H mp 76-83 

6 Br Me Me H ^°^lQj H mp 80-82 

7 H Me Me H ^°'^lQ' H ««« 

8 H' Me ,-Pr H ^OQj " H 

9 H Me H ^j^J> H mp 142-144 

10 H Me H "STO" H ***' 

11 Br Me Me H ^TQj H mp 152-154 

— NH. 

12 H Me • H . ' H 

H 



mp 219-223 
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^—2 (OO?) 
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Me 
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mp 113-116 
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H 




mp 122-123 
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H 




mp 157-158 
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Me 
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"rx? 


mp 123-124 


26 
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Me 
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mp 130-131 
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£—2 (0^5£) 

fc^Wo X R1 R2 R3 R4 R5 fejj 



27 H Me 



28 H Me 



29 - H Me 



30 H Me 



31 H . Me 



32 H Me 



33 H Me 



34 H Me 



35 H Me 



37 H Me 



38 H Me 



39 H Me 



40 H Me 



mp 114-118 

COOH 



oh h .. 

^} H H ^N^^^ 

h h ^ — 



CL^N COOMe 



~0 «. M 

Me H ^^^^f^ 



mp 122-123 



mp 167-169 



mp 110 



mp 159 



mp 91-93 



mp 116-117 



mp 108-109 



H H ^ N>S '''" S ]^ 

36 H Me Me H "°"X^ **" 



mp 181-183 



mp 77-79 



mp 110-112 
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£—2 (O^t) 
it&fyNo X R1 

41 H Me 

42 H Me 



43 H Me 



44 H Me 



45 H Me 



46 H Me 



47 H Me 



48 H Me 



49 H Me 



50 H Me 



51 H Me 



52 H Me 



53 H , Me 



54 H Me 



R2 


R3 
H 


R4 
H 


R5 


mp 141-142 
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H f 


mp 120-121 
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H 




mp 112-113 
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Me 

XJ 
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H 
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O 


mp 255(dec.) 
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mp 77-78 
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mp 110-111 
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Me 
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it^No X R1 R2 R3 R4 R5 



55 H Me 



56 H Me 



-o - » ^ o — o 



mp 128-130 



mp 115-117 



57 H Me /-Pr Me H ^'^^Cn m P 129 ' 132 

58 H Me /-Pr Me H ^°^X^N mp 142-144 

59 K Me Me H "°"^0^ mp 183-185 

60 H Me Me ° Me ° ^°^0< •*»■«* 

61 H Me ~V"Y Me H ~ mp 154-156 

' — s^NHQ 

H 

62 H Me ^Qp Me H ^^TQi Sf!t ** EH * 

63 H Me H H ^O^Qn'° mp 161 . 162 

64 H Me Me H ^^"O 1 mp 82-84 

65 H Me H . H " S "0l mp216-217 



66 H Me 



mp 152-153 



67 H Me H Me "°^^On mp1 ° 2 

H 

~\_y H MeNH ^ N ^^ S |f^ 



H Me 



mp 131-132 
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69 H Me 



^) H Me "^^^iQl 

72 H Me ^(2) H MeNH 



70 H Me 



71 H Me 



73 H Me 



mp 138-139 



mp 105-106 



mp 152-153 



mp 138-140 



mp 144 



74 H . Me H MeO ^O^^f*^' ■ 

75 H Me H Me ° "^"^X^N *** 



76 H Me 



77 H Me 



mp 125-127 



78 H Me 



"N O* *CF; 



"N O CP 



mp 99-100 



79 H Me H MeNH ^"^l^ mp 176-177 

80 H Me -^2) H Me ° ^^X^ m P 147 " 149 

"^2) H Me 2 N 



81 H Me 



(141-142 



82 H Me 



mp 78-80 
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R5 




83 


H 


Me 
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EtNH 
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H . 


n-PrNH 
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H 


EtNH 




mp 121-122 



120 



101 H Me 



102 H Me 
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it^imo X t R1 R2 R3 R4 R5 

97 H Me t-Bu Me H ^°"^0^ mp 162 163 

98 H Me Me Me ^"^X^N mf> 138 - 139 

H 

99 H Me "^_) Me' Me ^ N " % ^ > ]f^ 

100 H Me ^(2) Me Me ^°^^^X^N m P 105 - 106 

Me Me OX ^C^N^ mp 157-158 

103 H Me ^2) H Me 2 N ^^f^Jf **»■* 

104 H Me ^2) H ' Me 2 N ^h'^Qj mp 112-114 

105 H Me ^2) Me Me ^O^jj^-"° mp 130-131 

106 H Me n-Bu H MeNH ° T Jj mp 165-166 

107 H Me n-Bu H Me 2 N "^^X^N mp 105-107 

H 

108 H Me ^) H " Et /N "^Ci mp12? * 129 

109 H Me Me Me ^Y*? 
\ — f 

110 H Me ^2) H NH 2 ^O^Y% mp 141-142 
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£1—2 (OO!) 

fc-£&)No X R1 R2 R3 R4 R5 flsfc 



111 H Me "V^> Me Me ° II V mp 139-140 

> — ' 

112 H Me Me . Me ^°^C^ Me mp 112-123 

Me" 

113 H Me MS Me ^H^lT^ mp 164-166 

114 H Me H - Me °^Cl^ mp 142-143 

115 H Me Me Me ^^X^ *S£fl*@<* 

U - 7 * — NH 

116 H Me H MeNH ^"^T^ m P 149 " 152 

117 H Me ^2^ H Me ^H^^^f mp 161-163 

118 H Me ^2) H EtNH ^°^X^N mp 129-130 

119 H Me "^2) Me Me ^^X^ mp 116-117 

120 H Me "^2? Me Me °^^^T^N mp 135-1 38 

121 H Me ^2) Me Me mp 94-95 

122 H Me ^2) H EtNH ^'^^X^N mp 85-88 

H 

123 H Me. ^2} H H mp 181-183 

124 H Me ^2) H H ^N^-^N^N mp 60-61 
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£-2 {*Z>-3$) 

itSVnMo X R1 R2 R3 R4 



R5 



125 



H Me Cl 



126 MeO Me Me H 



CI 



H 



mp 146-149 



mp 119-120 



127 Br Me Me H 



H 



mp 161-163 



128 Br Me Me H 



CI 



H 



129 Br Me 



-O. H 



130 NQ 2 Me Me H 
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132 H Me 
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135 H Me 



136 H . Me 



Me 



Me 
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Me 
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CI 



NHEt 
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H NHMe 



Ct 



MeO 



CI 



CI 



C! 
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mp 122-124 
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mp 133-134 



mp 129-131 



mp 131-132 



mp 155-156 
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a— 3 

N^N R 5 

R 3 — & 1 T 

R'O^^X 

itHmo X R1 R2 R3 R4 R5 jag 

137 H Me H ^OQ 1 H "ip 143-145 

13B H Me H ""^O H ",p 149-150 

139 H Me H ^iQ) h mp 134-135 . 

143 Br Me Me H CI H mp 171-174 

144 NOg Me Me H H H mp 162-164 

145 Br Me Me H ^°^lQj H mp 159-161 

146 Br Me H H H mp 167-169 



140 Br Me Me H 



141 H Me Me H 



142 H Me /-Pr H 



147 H Me 



mp 172-176 



mp 137-138 



mp 138-142 



mp 185-187 



148 Br Me Me H . H H »£ft*gH* 
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h;is%m~t 0 • ■ 

No. 1 

J H — NMR (CDC 1 3 ) 6 p p m : 1 . 5 1 - 1 . 6 9 (m, 2H), 1 . 7 
1-1. 98 (m, 6H), 3. 84 (s, 3H), 4. 6 5-4. 7 5 (m, 1 
H), 5. 37 (s, 2H), 6. 7 9 - 6. 9 4 (m, 3H), 7. 42 ( d d , 
1H), 7. 64-7. 72 Cm, 1H), 8. 02 (s, 1H), 8. 53-8. 
58 (m, 1H), 8. 54 (s, 1H), 8. 65 ( d , 1 H) 

N o . 2 

1 H — NMR (GDC 1 3 ) Sppm: 1. 5 0 - 1. 6 9 (m, 2H), 1. 
7 0 - 1. 9 5 (m, 6H), 3. 82 (s, 3H), 4. 6 5 -4. 7 3 (m, 
1H), 5. 32 (s, 2H), 5. 70 (s, 2H), 6. 7 8 -6. 8 8 (m, 
3H), 7. 30 (dd, 1H), 7. 88 (s, 1H), 7. 87-7. 94 (m, 
1H), 8. 5 5 -8. 6 0 (m, 1H), 8. 58 (s, 1 H) , 8. 80 (d, 
1H) 

No. 7 

'H-NMR (CDC 1 3 ) 5 p pm-: 3. 83 (s, 3H), 3. 87 (s, 3 
H), 5. 35 (s, 2H), 5. 70 (s, 2H), 6. 8 0-6. 9 0 (m, 3 
H), 7. 30 (dd, 1H), 7. 89 (s, 1H), 7. 8 7-7/9 4 (m, 
1H), 8. 5 5 -8. 6 0 (m, 1H), 8. 59 (s, 1H), 8. 80 (d, 
1H) 

N o. 8 

1 H-NMR (CDC 1 3 ) 5 p pm : 1. 32 (d, 6H), 3. 8 3 (s, 3 
H), 4. 47 (m, 1H), 5. 32 (s, 2H), 5. 70, (s, 2H), 6. 
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8 0-6. 9 0 (m, 3H), 7. 3 0 ( d d , 1 H), 7. 8 9 (s, 1H), 
7. 8 7- 7. 9 4 (m, 1H), 8. 5 5 -8. 6 0 (m, 1 H) , 8'. 5 8 (s, 
1H), 8. 80 (d, 1H) 

No. 10 

1 H — NMR (CDC 1 3 ) Sppm: 1. 5-1. 7 (m, 2H), 1. 70 

-1. 95 (m, 6H), 3. 50 (br, 3 H) , 3. 82 (s, 3H), 4. 

6 5- 4., 7 5 (m, 1H), 5. 2 8 (s, 2H), 5. 4 0 (br, 2H), 
6. 7 5 - 6. 9 5 (m, 3H), 7. 2 0- 7. 3 0 (m, 1H), 7. 60 
-7. 70 (m, 1H), 7. 70 (s, 1 H) , .8 . 43 (s, 1H), 8. 
5 1 (m, 1 H), 8. 5 9 ( s , 1 H) 

N o . 1 4 

1 H — NMR (CD C 1 3 ) 6 p pm : 1 . 59 (m, 2H), 1. 81-1. 

9 3 (m, 6H), 3. 02 (t, 2H), 3. 83 (s, 3H), 3. 9 7 (m, 
2H), 4. 68-4. 7 1 (m, 1H), 5. 2 7 (s, 2H), 5. 8 4 (m, 
1H), 6. 8 0-6. 9 0 (m, 3H), 7. 20 (d, 2H), 7. 68 (s, 
1H), 8. 45 (s, 1H), 8. 52 (d, 2H) 

No. 1 5 

1 H — N M R (CDC 1 3 ) Sppm: 1. 5 0- 1. 7 0 (m, 2H), 1. 

7 0- 1. 9 5 (m, 6H), 3. 83 (s, 3H), 4. 6 5-4. 7 3 (m, 
H), 5. 34 (s, 2H), 5.-84 (s, 2H), 6. 8 0- 6. 9 5 (m, 
3H), 7. 91 (s, lH), 8. 5 0-8. 6 0 (m, 3 H), 8. 85 (s, 
1H) 
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No. 2 0 

'H-NMR- (CDC 1 3 ) 5ppm:l. 5 8 - 1. 6 0 (m, 2H), 1. 8 
0-1. 8 7(m, 6H), 3. 83(s, 3H), 4. 6 5 -4. 7 5(m. 1H), 

5. 22(s, 2H), 6. 83-6. 84 (m, 3 H) , 7. 3 9(dd, 1H), 

7. 60(ddd, 1H), 7. 94(s, 1H), 8. 52(dd, 1H), 8. 

6 2 (d, 1 H), 8. 8 9 (s, 1 H) 

N o. 2 8 

'H-NMR (DMSO-d 6 ) 5 p p m : 1. 51-1. 7 7 (m, 8H), 3. 

7 0(s, 3H), 4. 44(s, 2H), 4. 6 8 (m, 1 H) , 6. 5 0 (d, 1 
H), 6. 8 6-6. 9 3 (m, 4H), 7. 84(s, 1H), 8. 33(s, 2 H) 

N o. 3 6 

'H-NMR (CDC 1 3 ) 6ppm: 1. 53-1. 6 Km, 2H), 1. 7 
0-1. 8 1 (m, 6H), 2. 52(s, 3H), 3. 81(s, 3 H) , 4. 61 
-4. 65(m,.lH), 5. 27(s, 2H), 5. 52(s, 2H), 6. 66- 

6. 8 4(m, 3H), 7. 27-7. 3 2(m, 1H), 7. 84-7. 8 8 (m, 
1H), 8. 5 3 -8. 6 0 (m, 1H), 8. 7 4-8. 7 7 (m, 2 H) 

No. 37 

'H-NMR (CDC 1 3 ) 5ppm:l. 5 3 - 1. 5 9 (m, 2 H) , 1. 7 
5-1. 9 0(m, 6H), 2. 4 6(s, 3H), 3. 81(s, 3H), 4. 59 
-4. 6 3 (m, 1H), 4. 6 8(d, 2 H, J =6. 0 Hz), 5. 1 5 (m, 2 
H), 6. 15-6. 2 5 (m, 1H), 6. 6 2- 6. 7 8 (m, 3H), 7. 1 
9(dd, 1H, J =4. 6, 7. 8 Hz), 7. 70 (ddd, 1 H, J = 
1. 9, 1. 9, 7. 8 Hz), 8. 4 5 (dd, 1 H, J = l. 9, 4. 6Hz), 

8. 53(s, 1H), 8. 63(d, 1 H, J = l. 9 Hz) 
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No. 44-. 

1 H — NMR (CDC 1 s ) 6 p pm : 1. 5 6 - 1. 5 9 (m, 2 H) , 1 . 8 
0-1. 8 4(m, 6H), 2. 3 0—2. 3 5 (m, 2H), 3. 04(t, 2H), 
3. 82(s, 3H), 4. 52(t, 2H), 4. 6 8-4. 7 0 (m, 1H), 5. 
26(s, 2H), 6. 81-6. 88(m, 3H), 7. 10-7. 1 3 (m, 1 
H), 7. 20(d, 1H), 7. 5 8(m, .1 H), 7. 86(s, 1H), 8. 5 
4 (d d, 1 H), 8 . 8 6 ( s , 1 H) 

No. 4 5 ■ 

1 H — N M R (CDC 1 3 ) 5ppm: 1. 5 4 - 1. 5 6 (m, 2H), 1. 8 
0-1. 8 Km, 6H), 3. 15(t, 2H), 3. 17(s, 3H), 3. 81 
(s, 3H), 4. 0 8(t, 2H), 4. 6 8 (m, 1H), 5. 17(s, 2H), 
6. 7 9 - 6. 8 9 (m, 3H), 7. 10-7. 16(m, 2H), 7. 5 5 (m, 
1H), 7. 67(s, 1H), 8- 55(d, 1 H) , 8. 73(s, 1 H) 

No. 46 

1 H — NMR (CDC 1 3 ) Sppm: 1. 48-1. 6 5 (m, 2 H) , 6 . 9 
3(dd, 1H), 8. 99(s, 1H), 1. 6 8 - 1. 9 8 (m, 6H), 7. 0 
0(d, 1H), 3. 83(s, 3H), 4. 7 0-4. 8 0 (m, 1 H), 5. 34 
(s, 2H) , 6. 8 4 (d, 1 H) , 7. 48-7. 6 4 (m, 3H), 7. 9 4 
(s, 1H), 7. 94-8. OKia, 2H), 8. 79(brs, 1 H) 

N o. 5 2 

1 H — NMR (CDC 1 3 ) 8 p pm : 1 . 5 5 - 1. 5 8 (m, 2H), 1 . 7 
6-1. 8 3(m, 6H), 3. 3 6(t, 2H), 3. 8 2(s, 3H), 4. 68 
-4. 7 0(m, 1H), 4. 85(t, 2H), 5. 25(s, 2H),-6. 80- 
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6. 8 7 (m, 3H), 7. 12-7. 1 6 (m, 1H), 7. 31(d, 1H), 7. 

6 2 (d d d, • 1 H), 7. 84(s, 1H), 8. 56(d, 1H), 8.*86(s, 
1 H) 

No. 5 3 

'H-NMR (CDC l a ) Sppm: 1. 5 6 (m, 2 H) , 1. 8 1 (m, 6H), 
2. 95(t , 2H), 3. 18(s, 3H), 3. 8l(s, 3H), 3. 94(t, 
2H), 4. 6 8 (m, 1H), 5. 18(s, 2H), 6. 8 0-6. 8 7 (m, 3 
H), 7. 16(d, 2H), 7. 6 7(s, 1H), 8 . 4 9 ( d , 2 H) , 8 . 7 
4 (s , 1 H) 

No. 6 0 

1 H-NMR (CDC 1 3 ) Sppm: 1. 4 7- 1. 67 (m, 2H), 1. 

7 1-2. 0 1 (m, 6H),' 3. 8 0 (s, 3H), 4. 0 9 (s, 3H), 4. 
17 (s, 3H), 4.. 6 3-4. 7 5 (m, 1H), 5. 03 (s, 2H), 5. 
47 (s, 2H), 6. 70 (d, 1H), 6. 75 (dd, 1H), 6. 93 (d, 
1H), 7. 38 (d, 2H), 8. 59 (d, 2 H) 

N o. 6 2 

1 H-NMR (CDC 1 3 ) 6 p pm : 2. 0 0-2. 15 (m, 2H), 2. 
46 (s, 3H), 2. 96 (t, 2H), 3. 7 0 -4. 0 3 (m, 6H), 3. 
82 (s, 3H), 4. 7 8-4. 8 5 (m, 1H), 5. 19 (s, 2H), 5. 
20 (brs, 1H), 6. 7 0-6. 8 5 (m, 3H), 7. 17 (d, 2H), 
8. 51 (d, 2H), 8. 57 (s, 1H) 

No. 74 

'H-NMR (CDC 1 .) 8 p pm : 1 . 5 6 - 1. 5 8 (m, 2H), 1 . 7 
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6-1. 84(m, 6H), 2. 17-2. 2 2 (m, 2H), 2. 85(t, 2 H) , 

3. 82(s,-3H), 4. 16(s, 3H), 4. 45(t, 2H), 4. "67-4. 
68(m, 1H), 5. 20(s, 2H), 6. 81-6. 8 2 (m, 3H), 7. 1 
6(d, 2H), 7. 68(s, 1H), 8. 50(d, 2 H) 

N o . 7 5 

1 H — NMR (CDC 1 a ) 6 p pm : 1 . 5 6 (m, 2H), 1 . 8 1 (m, 6H), 
2. 96(t, 2H), 3. 74(q, 2H), 3. 81(s, 3 H) , 4. 07(s, 
3H), 4. 6 6-4, 6 8 (m, 1H), 5. 07(t, 1H), 5. 15(s, 2 
H), 6. 8 1 (m, 3H), 7. 16(d, 2H), 7. 54(s, 1H), 8. 5 
2(d, 2H) 

No. 76 ■ 

1 H — NMR (CDC 1 s ) 5 p pm : 1 . 59 (m, 2H), 1. 8 0-1. 8 
3(m, 6H), 2. 79(s, 3H), 3. 83(s, 3H), 4. 7 0 (m, 1H), 

5. 2 2(s, 2H), 5. 88(s, 2H), 6. 8 2 (m, 3H), 7. 48(d 
d, 1H), 7. 7 9(d, 2H), 7. 8 3(s, 1H), 9. 15(d, 1 H) 

N o . 9 9 

1 H — NMR (CDC1 3 ) 5ppm: 1. 5 0- 1. 8 5 (m, 8H), 2. 4 
6-2. 5 2 (m, 3H), 2. 6 3 -2. 7 5 (m, 3H), 2. 88-2. 97 
(m, 2H), 3. 5 4-3. 5 8 (m, 2H), 3. 81(s, 3 H) , 4. 54- 

4. 58(m, 1H), 4. 63(brs, 1H), 5. 16-5. 2 4 (m, 2 H) , 

6. 6 7- 6. 7 9 (m, 3H), 7. 14-7. 1 8 (m, 2H), 8. 49-8. 
5 2 (m, 2H) 
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No. 101 

'H-NMR (CDC 1 3 ) Sppm: 1. 5 0 - 1. 6 0 Cm, 2 H) , 1. 7 
5-1. 90 (m, 6H),' 2. 54(s, 3H), 2. 76(s, 3 H ) , 3. 8 
l(s, 3H), 4. 6 0-4. 7 0 (m, 1H), 5. 23(s, 2H), 5. 86 
(s, 2H), 6. 6 4-6. 7 8 (m, 3H), 7. 48(dd, 1 H, 3=4. 
9, 8. 5 Hz), 7. 79(dd, 1H, J = l. 5, 8. 5 Hz), 9. 14(d 
d, 1H, J = 1 . 5, 4. 9 Hz) 

No. 103 

'H-NMR (CDC 1 3 ) 5 p pm : 1 . 50-1. 64 (m, 2H), 5. 8 
l(s, 2.H), 1. 7 0- 1. 9 4(m, 6H), 6. 7 0-6. 9 0 (m, 3H), 
3. 40(brs, 6H), 3. 82(s, 3H), 4. 6 4-4. 7 2 (m, 1H), 
5. 15(s, 2H), 7. 44(dd, 1H), 7. 53(s, 1H), 7. 72(d 
d, 1 H), 9. 1 1 (d d, 1 H) 

N o . 1 0 9 

'H-NMR (CDCI3) Sppm: 1. 5 0 - 1. 6 0 (m, 2H), 1. 7 
0-1. 9 0(m, 6H), 2. 52(s, 3H), 2. 76(s, 3H), 3. 81 
(s, 3H), 4. 6 0-4. 7 0(m, 1H), 5. 22(s, 2H), 5. 66(s, 
2H), 6. 6 3 - 6. 8 3 (m, 3H), 8. 5 2-8. 5 5 (m, 2H), 8. 
8 6 ( s , 1 H) 

N o . 1 1 5 

'H-NMR (CDC 1 3 ) Sppm: 1. 5 0 - 1, 6 0 (m, 2H), 1. 6 
0-1. 90(m, 6H), 2. 59(s, 3H), 2. 82(s, 3H), 3. 81 
(s, 3H), 4. 6 0-4. 6 5 (m, 2H), 4. 69(s, 1H), 5. 3l(s, 
2H), 6. 7 2 -6. 8 2 (m, 3H), 7. 94(d, 1H, J = l. 2 Hz), 
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8. 6 5 (d, 1H, J = 1. 2 Hz) 

No. 120 

1 H — NMR (CDClj) Sppm: 1. 56-1. 81 (m, 8 H) , 2. 1 
0-2. 19 (m, 2H), 2. 51 ( s , 3 H) , 2. 75 (s, 3H), 2. 
8 5 - 2. 9 0 (m, 2H), 3. 81 (s, 3H), 4. 4 0-4. 4 4 (m, 2 
H), 4. 6 3-4. 6 4 (m, 1H), 5. 2 4 (s, 2 H) , 6. 6 5-6. 
79 (m, 3H), 7. 14 (d, 2H, J = 6. 7 Hz), 8. 13 (d, 2H, 
J =6. 7 Hz). 

No. 132 

'H — NMR (CDC 1 3 ) Sppm: 1. 5 0- 1. 9 0 (m, 8H), 2. 
5 2 (s, 3H), 2. 74 (s, 3H), 3. 8 1 is. 3H), 4. 05 (s, 
3H), 4. 6 2-4. 6 4 (m, 1H), 5. 2 5 (s, 3H), 6. 7 0-6. 

7 9 (m, 3H) 

No. 148 

'H-NMR (CDC 1 3 ) Sppm: 3. 80 (s, 3H), 3. 90 (s, 
3H), 5. 4 6 (s, 2H), 6. 7 2 (s, 1H), 7. 10 (s, 1H), 8. 
29 (s, 1H), 8. 85 (s, 1H), 9. 15 (s, 1 H) 

mmm 9 : mm^mm. 

&<m$Ltz9 -[(3-v-^ D^>-^/U7h^v/-4-^ h^^^^iS;^] - 6 , 

8 - f /u- 2 - [ 3 - ( 4 - f y y o f/i^t^y] > m~2(Dit 
^No. 10 0) lOOOg^ !Li5900 gl g B B a t/UP^2 000 g< 
i&Mfe&t KnJr-//ntVHr^n-^i 0 0 0 g, ^f7Uy|v^->^ 
1 0 0 g £ J: < m& U iE^1T^S(C-C lglOOmg ^HtilE<t:^ 1 0 m g £• 
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M1&M1 0 : ijy±/uM(omm 

X < ift#Lfc 9 -[(3 P^O^/ix^-df-v-- 4 fs^-»^<^^]_ 6 

/-2-[(3-t°y y^^/W^^/^^rv-j^y 

^No. 7 9) lOOOg, h^D3->f'y7'y3 0 0 0 g JLt6 9 0 0 g> 
^-tr/Up — x 1 0 0 0 g> ^v-T V >-m-* J* 1 0 0 g ^IfDLT 1 * 

^"iryu i 2.0 mg^i|2f^l 0 m g £-^i-.5 iJ^^M^WM L7t 0 

^ssf'J 1 1 : mxm^mm 

ct <fe^L7t9 -[(3—>^ n^v^/i^^- 4 |.dr>»^^o> /W ]_ 6 

-oi^T^y~2-[(3-t°y i^v?^/w) ^ ^/u^t-^ >>] 7 " y v 2 <Dit<& 
#ino. 9 6) 5 g , ^il&iDiMhy^yty ki o g , y/uvy^yis 

hO. 2 g < »#L, MfuMQ 1 5 . 2mg$:5ml(Ox7/-y^7 
/I'S^SSUHTOU 1^57^12/114 ( 1 : 1 8 

4. 8mgSrfi?fi5t«Lfcf, 1 Rttt 1 0 . 0 W 1 ©St7 W-^i Oolt, 
1 5 m 1 <f\ M!S^^5mg^-^*i-S^ftPA^C0P^WJ^MitL7t o 

^li4#^Bg 50-15736 0^^{^f5gj$ ^^b^T'fc^ . ^(Dtlitfi* 

Sf^ffl^r^'t'-S r <h (1, Adv. Second Messenger Phosphoprotein Res. , 22, 1 
(1988)^^|a«c$ti-CVN^, 0 
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0mtet-bm&mmJl&WU 9 3 7 mmnftmX <Q Nicholson 6 [Br. J. 
Pharmacol., 97, 889 (1989) ] (Djjmzm CX Q — fe ? r P il =7 A<- <£ "9 fift 
fiU B iS5 b [Biochem. Med., 10, 301 (1974)]<D^?feti^ 0 . 4//M 3 H 
-cAMPOTiUO, lmg/ml BSA, 1ml EDTA, 5 mM M 
gCl 2> 5 0mMFP7Hi(pH8. 0)^f3 Otdt 1 5^^$*, 

4i:f: 3 H-5'-AMP^t>^7^t'm J&MmmL&mfe^zz 

M{ I C 50 )£3?£tiL7h o 4 

^4 
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(a) xii (b) -c«$tL*^ifeJi, _bis<£>3: (i) 
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• Aft * <d m m 

1 . TIE-^ ( I ) : 




(I) 



C 2 ~C 7 COT/I^>r-^S, fv^n [2, 2, 1 ] ^zf h - 2 ( Xte 



R 4 




WyT/^/l'T? /SSr^tL ; R 4 &U<R 5 Ittti^tiniLiZTkm^. 
>m^. C ,~C 4 cDT ;W^r;H, C 1 ~C 4 ©7/V3^->S v 75/$, C^C 
4 ©7;U^7 5yS, fc-nyv^/i^ C 2 ~C S <D i?T /U3rA> 

7 ^i> XJi-Y- (CH 2 ) „-B {Yte-O-, - S -NHCO-, 

x(±-n (r 6 ) - (R 6 ii7Kmiw.^-xiic ^c^T^^m^m-r) 

XlillfM^if} X^Ztvzm&m-tl 
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fcfcu x^mw^^m-rm^. R 4 xaR 5 <^^^-rtimt-Y - cch 2 ) n 

-B {Yti^O-, -S-, -NHCO-, Xtt-N. (R 6 ) — ( R 6 liTK^JJfi 
■?X{±C l ~C 4 OT/W^/VS^-r) Sr^U 

(i) Y^-O-, -S-, Xn-NHCO-Z^-tm^aH. nl20~4£)^ 

(ii) Y#-N (R 6 ) -&$t+m&\a-i* nfil~4<Ofi&&*U B tt«3g 
2. A^TIS<£>5£ : 



R 4 




f\>*>VT $ /3£-e*>9 ; R 4 #.t^R s co— *r*$*#W-=F, ^ny^Hf, C^C 
■ 4 0)7VU^A'£ % C 1 ~C 4 OT^3df-v-S > T*/g, C 1 ~C 4 tf>T/W3r/l'T 5 

fctln fflL#aS-Y- (CH 2 ) „ — B (Yli-O-, -S-, -NHCO-, X 
tt-N (R 6 ) - (R 6 f*7K*^3?.(iC 1 ~C 4 c7)T^^/US^*i-) -Cfc«9, 
n # 0 ~ 4 CDS^C-efo <9 > B ^^rtb^tL^gmS^^ L'"CV N "C , i)<tV' k > r ac^/ujl^ 

«fe<©^u>^^ torn.. eL<tt^N-t*vKft, x«^nbOTKfp#5 
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C 6 CDTVl^/Wg, C , ~ C 3 ©/NnT/U^/VS, . XJi C 3 ~C 8 O^D T/l^ A- 

R 4 

\An^R 5 
/ 

{R^SzkasjGHr, ^b^^, Tk^S, C^C^T^/i/S, inc.- > 
C 4 OT/U=«drv'S-Cfct) ; R 4 ^tK*JS^, ^n^^f, C,~C 4 ©7^ 
^S, C,-C 4 ©7^3*J/S, C^C^T^^T^/l, XfctC 2 ~C 8 
©i?7W7^itfc9, R 5 #-Y- (CH 2 ) n -B (Yfi-O-. - S 

Xli-NHCO--Cfc9 % n & 1 ~ 4 otlcefe 9 , Basg&asrWL-cvN 

4. R l #C ,~C 3 ©7;l/^ST*fe 9 , R 2 ^C 3 ~C 8 ©>>^n7^;Ul-C 
fc«9, ArivTfEOxt : 




/ 



T$yS-Cfc9 ; R 5 ^-Y- (CH 2 ) n -B (Y^-0-T?&«9. nfil-4 
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5. 2-^nn-9 - [(3 n^^/ioj-^- 4 -p< h=¥^) .^^vvP] 

-6, s-^^/i^y ^u< \*%<om^ xiitthib<D7KfQ^m^< nmrntn 

6. 9- [(3 -v/^ P^>-fvl^3^>-4 -;>< h^v-) ^O-vVu] -6,8-i? 

7. 9- [(3 n^^/U^v-- 4 h -O^/l/] -6,8-^ 

^^-2- (3-t°y yyy^Kttt©^ x{±-e 

8. 9- [(3 n^v^-^^i/- 4 b^ris) ^<V^^] -6,8-^ 

9. 4- [[9- [(3 a^^^/^^r->-4 h^vO ^O'vVl'] -6, 

10. 9- [(3 -v^ n-<^^/i.^-^^_4_^ h*c~» ^O-vvKl -6,8- 
v^^/U— 2- [2- U-fcfyvM-) ^TvUtf-*^] !7° y >-3g L < te^J& % 

11. 4- [[9- [(3 -v-^ n^V^-Aof 4 -J b=¥v-) ^O-v^] - 
6, 8 -i^^f-JVzf]) >-] - 2 — f/U- 2 -^v'^/Kl ty-^y N _^-^^ 

12. 9- [(3 n^lyj-jvir^r^y- A h=^» -<>iS/U] -6-^ 

f/w75y-2- (3-t-y ^-a-^A'^v') ^y^L<fi^^ N 3m 

13.9- [(3 -v^ n-i^fvl^-dri/- 4 - ^ h^rv-) -O-v^] -6,8- 
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[2- (4-z'v is^) iw^;y] 7 p yv^L<ii j eo^ s 

14. 9- [(3 ci^V^/U^-^v'- 4 h^rv/) 'O' v^/V-]. - 6 , 8 - 

- [(4-t°y^u) ^f/wT^y] ^y >^l< x& 

15. 9- n^^^-/W^-^^-4-^ h^v-) ^y-^] -6,8- 
v^^/W- 2- [3- (4- fUv^) :/n tVU^-^v-] 7" y >-5g= L < {±^:<£>^ 

16. 4- [[9 - [(3 t3^^^-/U^-df-v'-4 H^vO ^i^/U] - 

- 2 --f /I—- 3 -^vf^n f/u] N-^ 

i 7. tf^co^ffl^us^v^L^i eiico^-rtL^^iiIiciEigo^y ^ii^^, 

1 8. W,ll-Cfc5«*©iill 7 iI^|5«!c^JS^ 0 
1 9. TIEO-^ (A) : 



R 4 




F7fcKP77^S, C ^C^T/l^A-X, C,~C 7 ©/Nn7/^SC 2 
~C^7;^-;H > fv^n [2, 2, 1 ] ^zf h - 2 --f /^S, XliC 3 
~C 8 Oi/^n7^/US^L; R 4 iifr&m*. ^n/r^^ x C 1 -C 4 C7) 
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t'ny^uS, ^/U*y/£, C 2 ~C 8 ©^7/^7$/i, Xfi- 
Y- (CH 2 ) n -B {Yfi-O- , -S-, -NHCO-, Xit-NR 6 - (R 

2 0. R^C^C^T/t^/Pg-e&r) % R 2 tf^ h7t Kcr^^-^S, C, 
~C 6 <D7/V^r^l, C 1 ~C 3 ©/M37/U^/l'i, C 3 ~C 8 <Diy^ D7^^Ug 
-Cfc 1 ^ R 4 !±*^^ x ^n^gf, C,~C 4 (75T/Udf/US, C,~C 4 ©7 
/Ur3^>g x C,~C 4 ©7;^/P7 5yS, XW: C 2 ~ C 8 <D ^T/U^/WT 5 / 

2 1 . TiEO— $x^C (B) : 



C^*, R l i±C 1 ~C 4 (D7/^;HXli^7/^ny^£^L ; R 2 fi^ 
-C 7 ©7^a;H, tfi^P [2, 2, — ( /um. XiiC 3 

Y- (CH 2 ) n -B {Y(i-0-, -S-, -NHCO- Xli-N (R 6 ) 
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2 2. R'^C^C^T/^I-CfciJ, R 2 #7F7kKn7 7-^S, C x 
/u=d^>3E x C 1 -C 4 ©7;v^7^S, XliC 2 ~C g ©^7^#^7 S 7 
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